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dale, of the University of Michigan ; The College Student's Responsibility, 
E. P. Thwing, D. D., President of Western Reserve University ; The 
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lege ; Studying in Berlin, the Rev. W. Scott Watson ; Observations on 
Current Education, Wm. T. Harris, United States Commissioner of Educa- 
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Report of the "Committee of Ten " on Mathematics. From an Address de- 
livered before the Michigan State Teachers' Association by Prof. David 
E. Smith, Ypsilanti, of the Michigan State Normal School. 
The report is noble in spirit, whatever may be its defects in detail. And 

this nobility consists largely of two features : 

(1) The report is one pre-eminently for the people and the schools of the 

people,— for the great body of 14,000,000 children who are this year studying 

in our common schools ; and, (2) the report is thoroughly and progressively 

and patriotically, but by no means blindly, American. 

First, the report is for the people and the schools of the people. It is not 

alone for the 74 thousandths of one per cent, of our population who are in 

college, it is not alone for the boy whose parents make it unnecessary for him 
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to earn his money, but it is essentially a report that helps the status of the 
future wage-earner. 

Mathematics is a two-fold science, from divers points of view In partic- 
ular, in this : 

(1) There is the higher mathematics, that which employs the attention of 
mathematicians, which changes continually by accretions almost invisible, 
toying with the infinities about us and whispering in our ear that the purely 
imaginary is intensely real. This branch takes care of itself, nourished by 
some of the brightest springs of human wisdom in every generation, — sap- 
ping, indeed, the vitality from its feebler but far more important com- 
panion. 

(2) Then there is the mathematics of the schools, which rarely attracts 
mathematicians, sad to say, and hence which often remains — often remains 
for long periods— substantially stagnant, until the educational stomach re- 
volts at the antiquity of the diet. 

The report opens by casting the gauntlet at the feet of the defenders of our 
conglomerated inheritance of time, the British-American Arithmetic. "The 
Conference was, from the beginning of its deliberations, unanimously of 
opinion that a radical change in the teaching of arithmetic was necessary.'' 
And when, ten days ago, I compiled some statistics from the reports of sev 
eral hundred students, half of whom had taught mathematics, and found 
that only 15* liked arithmetic as well as they did the other branches of math- 
ematics, — arithmetic, which appeals to the life of every man, woman, and 
even child in our land, — I said, can this part of the report be questioned by 
anyone ? 

To improve the teaching of arithmetic, a subject that strikes every com- 
mon school and almost every household in our land, they suggest, first an 
abridgment of the subject by curtailing or entirely omitting such topics as 
"compound proportion, cube root, abstract mensuration, obsolete denomi- 
nate quantities, and the greater part of commercial arithmetic. Percentage 
should be rigidly reduced to the needs of actual life. In such subjects as 
profit and loss, bank discount and simple and compound interest, examples 
not easily made intelligible to the pupil should be omitted. Such complica- 
tions as result from fractional periods of time in compound interest are use- 
less and undesirable." So much by way of omission is given in the general 
Conference report, without considering the special report on arithmetic. 

To the teacher of mathematics who has never considered how this strange 
child of maier mat hematic 1, this arithmetic of ours, grew up ; who has never 
looked over its long and interesting history, nor followed the rough and 
rugged road by which it has attained its present station,— the greatest les- 
son of his teaching is yet unfolded. How the Temples of the Nile had be . 
gun to contribute their problems two thousand years before Greece awoke 
or Romulus had turned a sod to mark the walls of the Italian capital ; how 
the Golden Age of Pericles left its mark upon it ; how the Alexandrian 
school, which held scholastic sway between the Greek and Roman ascend- 
ency, contributed to it ; how the cloister schools and the reckoning schools 
in the mathematical night between the evening of Archimedes and the morn- 
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ing of the Renaissance, added their little tribute ; how the Arabs brought 
the Indian learning and the culture of Bagdad westward ; and finally how, 
when at last the Hindoo numerals supplanted the Romans, and commerce 
and the Greek spirit awoke in Italy in 1500, the mathematical problems and 
puzzles and methods of the ages were dumped, almost en masse into the 
earliest printed arithmetics, — all this is a theme as valuable as it is fascinat. 
ing. At that time, when the printing press was vivifying learning and giv- 
ing it wings, the arithmetic contained all the mathematical learning that a 
boy was likely to get, and was studied by him in the years of his young 
manhood when preparing for a commercial life. Subjects like duodecimals, 
inherited from the Romans, valuable because decimal fractions were un- 
known; complicated partnerships, a necessity in the days when the "soul- 
less corporation " was bodiless as well ; the long form of greatest common 
divisor, invaluable then for reducing their barbarous fractions to manage- 
able form, but practically useless in days of decimal fractions ; general aver 
age, useful when commerce meant dangerous ventures in wooden vessels, 
but superlatively useless to the common-school child of to-day; — the status 
of these subjects, and of alligation, compound proportion, and many others, 
can only be understood when history focuses her light upon them. It is 
such subjects as these that this Conference would see entirely blotted out 
from our arithmetics, — and can we deny the wisdom of the suggestion ? 

Moreover, other subjects they bar out or limit, even though the pupil may 
meet them in after life. Such are those that do not strike the child's powers 
at the right time, and hence, while utilitarian at some time, are not educa- 
tional at that time. Such subjects are cube root and many of the problems 
heretofore set in commercial arithmetic. Pestalozzi did a great thing for 
education when he cast aside the notion that arithmetic could be taught only 
to children who had been some time in school, and adopted the policy, since so 
generally followed, of beginning number work the first day of their school 
life. He thus moved arithmetic lower down in the grades ; but in doing so, 
he could never have dreamed that what had once been taught to young men 
preparing for commercial life, should by his blind successors (not his follow- 
ers), be placed correspondingly lower in the grades and taught to children 
of both sexes, two or three years before they could understand it. 

The Conference further recommends that the method of teaching should 
be throughout objective. While I believe that such an assertion is far more 
sweeping than was intended, and that, as it stands, it contains the fatal 
error that makes the Grube Method (beyond the first year) a failure, the 
spirit of the assertion is valuable. 

The Conference further recommends that the child be drilled upon " quick 
and accurate reckoning." May we not say amen to that? It is often said 
of the training in arithmetic of our grandfathers, that it was better than is 
that of their great-grandsons. It is largely the eld, old story of distance 
lending enchantment. One need but to study the education of the first- 
born decades of the century whose sands are so nearly run, to see how uu- 
true it must be. And yet, while they did not know arithmetic as an all- 
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around subject as our children do, while the great mass of children to-day 
are far better taught than the great mass of children were then, while their 
view was very limited, and while the knowledge of our boys and girls is ex- 
tensive, yet, within their narrower sphere, our forefathers were intensive in 
one thing that we are sometimes apt to forget, — the ability to " cipher." 

But little time remains for speaking of that portion of the report which 
deals with algebra and geometry, especially as relates to their introduction 
in the lower grades. Of the "enriching" of the course in this respect, no 
one who studies the subject can doubt the wisdom. On the other hand, of 
the fact that a great danger lies here if teachers act rashly, one must needs 
be equally assured. 

Algebra in the grammar school, if rightly considered, seems to me the 
only salvation for the grammar school arithmetic. For. one thing that the 
grammar school most desires, is more light in arithmetic. The introduc- 
tion of algebra so far, and one might almost say only so far, as refers to 
simple equations with one variable, is a shedding of light. On the other 
hand, the throwing out of any whole term of arithmetic, and the replacing 
of arithmetic by pure algebra, woulc be an evil as great as that confronting 
us now. Again, let me quote from some recent statistics which I have made, 
and say that go? of all of some 4,000 students whose taste percepti- 
bly changed by the study of algebra, affirm that it changed toward the lik- 
ing of mathematics. Nor is the subject of simple equations the bugbear to 
arithmetic that moody pedagogues sometimes affirm. There is no dividing 
line between arithmetic and algebra, — or, if there is, it is not where the 
etymology of the word algebra; or the text books quite generally put it ; 
namely, on the equation. The child who, in the first grade, solves the prob- 
lem, "Two times what number equals eight?" has just as truly solved a 
simple equation as has the high school boy with his ax + b=c. And when 
the presence of the little letter x throws so much light on percentage, on 
proportion (if it must be taught in the grammar school), and on all the prob- 
lems of applied arithmetic, who shall be hard hearted enough to cut off this 
light ? But as to real algebra, the science of continuous number, of equa- 
tions above the first degree, — this has practically no place in the grammar 
school. 

As to the presence of concrete geometry in the lower grades, we are, to 
use a street phrase, quite "at sea." A thoroughly good text book on the 
subject does not exist, and the exact purposes in teaching it, as well as the 
arrangement of the subject matter, are quite unsettled. My own investiga- 
tions show that- 44$ more students prefer algebra than geometry, of the 
mathematical sciences. Yet the educated man knows that geometry is just 
as lovable as algebra ; that ' ' algebra is only written geometry, and geometry 
only figurate algebra." Why this difference in taste? There is a feeling 
well nigh universal, that this comparative difficuly with geometry and the 
trouble with the dull, dry work in mensuration as given in our arithmetics, 
can both be avoided by a short course in concrete geometry ,in our grammar 
grades. This work is quite likely to crystallize into some such plan as this ; 



524 The School Review 

a consideration of models made from tin or cardboard, illustrating the ordi- 
nary propositions on the congruence of triangles, the theory of parallels, 
and the mensuration of the ordinary surfaces and solids; also a training in 
simple geometric drawing, and. a slight amount of demonstrative work. 
Further than this it will probably not be wise to advance. 

And what of the problems of arithmetic that shall replace those deleted ? 
The Conference makes only a general and not a novel recommendation, but 
one in the general line of concentration so much talked of in these days. 
The recommendation is that the problems be very largely, but not exclu- 
sively, drawn from the daily life of the child, very likely bearing a somewhat 
scientific cast. And so long as this science work does not become a "fad,'' 
so long as it does not look upon arithmetic as a mere hand-maiden, so long 
as it does not take our children still further from the ability to "cipher,"' 
so long as it does not seek to make of every student a biologist and to leave 
him wholly ignorant of the commonest business customs, — so long will it 
probably command the support of educators. Already, however, it threat- 
ens to go too far. and already it is well to cry, "Attention, along the line ! " 

A brief second commendable point and this cursory paper has played its 
little part : 

The report is thoroughly, patriotically, but not blindly, American. It has 
not sought to adopt the programme of the German Gymnasium, nor to rec- 
ognize certain objectionable features of its mathematical course, merely be- 
cause Germany is the well-spring of the best learning of our generation. It 
has not tried to graft upon the American high school the course of the French 
lycee, merely because France leads the world in applied mathematics. It 
has not sought to turn back the tide of progress by making us send our high 
school pupils out with no knowledge of solid geometry, simply because the 
English schools prefer to put more time on plane geometry alone than we 
do on both plane and solid. The report is made to suit the conditions of 
America ; it tresspasses not one iota upon the ancient privileges of, and 
the time demanded for, other subjects; it says to other departments, 
" Mathematics shall not trespass in your fields, neither must you intrude 
upon hers ; " it seeks for mathematics, just as for other departments, to have 
a little work in every school year, so that the mathematical machinery of 
the mind may be kept lubricated ; and if any department objects to it on 
that account, " lee him that is without sin first cast a stone." 



FOREIGN NOTES 



GEOGRAPHY IN THE WELSH UNIVERSITIES 

The Educational Times, {London,') Sept. /Sqj; 

The three Welsh colleges are doing a very good work by urging the uni- 
versity authorities to recognize geography as a qualifying subject for de- 
grees. Their advocacy received a fillip, if it was not actually originated, by 
Mr. Clements Markham's weighty protest at the Geographical Congress 
against the general neglect of this science as a mode of higher education. 



